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1 1 co -7- K*fcKfto/t:fr|p]<0*IJ: "9 t&v^ico F5> 

[0 0 5 4] 13(b) Km-f£7 7* h 'J V 

flJ^-C, »KMKS ill 2X0 f i|&|*Il7*x?*>*' 
W/*»3^? hfflBJQWl 3 tBBPL 

x.lfN* S^iis£%£-g-A,7t* a U S i®l£*tJ200nm S«co 
S&l^TitHL, -£ffi£CMP£i?cO;££T.x-y^/N'-;> * 
-t&C: ttcj: 19, »«|?L1 3KN* tf'J S i»^P>£* 
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[0 0 5 5] ID 3 (c) Kfc-f J: -5 C fi&O^n 

•b^^ffifflLT, ^«ttM 1 5, r-hBMfcUl 
6, 7-K«l 7a , 1 7b frh&k Y 7 > 5. 
C/tf7Ftn>?^f^7^18a, fef * h * 1 8 b * 

[0056] £ co J: ? X >9 , SilI*S#:ffil£«/l 

10 [0 0 5 7] ^2 <n%ffifim 

0 4 (a) -(c) tt, *HWO^2£0HJfe^!efCJ:^^## 
f21t£IMcotis££/K-fIlT;Jb£ 0 icomtC/pi-J; 3 k, 

st#->t'j-b*S/; •? 3 f x 3 f coffi^co^ -t 
;w*fltfi£L7tF R AMCD#0-C£)&o I4(a)-(c) li-?-ft 
-PHFRAMcO^pHH, A -A' lifffillk JsiO'B- 

b' wfM0t?*a o mtciJv^Tra— su^icjira- 
20 [ 0 0 5 8 ] 11 4 ic/K-r ± d 

2 » Tgfis 4 3 , wmfcmm 4 4 , 45, ± 

SB/^t 'J 7£«g 4 6 7)^ t: 9 * > ^ K i >9 H« L 

TV»*„ ±S|5m«4 5SO f ±»-'<';T*JRJB4 6liikf 

4 6±(-(i»-co^M4 7*»SW**i, m±co«Jfflf 

jfioflil«cw»n«>iifi*ii4 8 ^Jg*sttrv» 

^) o 

30 [ 0 0 5 9 ] 4 9 \tm&& s i mfc&m ; - K (v- K 

SBXIiHPSBo ) T*t9> icoy- K4 9t5^(±^S b b h 

5 i m 5 0* f Jitr^*->^;vffiSlcj: ^Xffi^-v/^^^ 
»W#iftK»»LTJBJ0tSfLTV*«& o icom*g B B H S il 

5 0 tcti h 7 >v^^^fiS$tL-rv^ 0 5 1 nm&-t 

Z> h 7 V v ^ ^ S Xf Z> * + '< v ^ Sr n.% 

[0 0 6 0] ttz, **Jl*s9<D±ffl>/^) T&mm 4 6 

5 23&*^»K4 7cDK!P»©+KS#&£it-CV>S 0 £ 
40 co n y ? ^ Y y°y y 5 2 t h 7 > ^ CO v-x/ K U 

8 c i otfffcftSo £con>^^ F^77*l 8cCO 
±H(±, b*7 mi 8 b tcOKcO#6«c07t«6lc*femiSl 

9 c i>*l&j8.£tir\<>2> a 

[0 0 6 1 ] K1T> ±SS**frfeit^®co$a3tX^*EI 
5 aifH 6 cO»itISJK<0«S:Wf®g|Srttffl LTgiB^I- 
-60 tfl5@(a) H7^1-id^, ^l*mMcOSi(10 

0) mtfci <omM\zm^.ifim m&^mto&itiM 2 2 

iVmLtzfe, TSB'*'J T^S@4 2 t LTM)»10nincO 
50 (T i , A 1 ) N, TSK*«4 3 t LTI^I¥20nniCO SrR 



(8) 
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u0 3 , f§m#R4 4 t LTB aOt^7 0%"CJ*£ 
20nmOB STOII, ±S&«« 4 5 t LTJP £20nmO S 
r R u Os R, S K±8B'*'J Till 4 6 t Lrmif 
lOnmW (Ti, Al) N*, *«SS600 t T R F * * 

K' * * v Y JWSft U 2bizm—<omBm4 7£TE0S# 

L/:^7X7CVDa*i:J: 9 SAL*:. 
[0 0 6 2] 'A^m5 (b) (C^-T 4 7 C, i ffitt 

fSi&fc^Jjfc-f 1 f x 5 f Wffi«com*S B B H S i 

J&Sffl J - K4 9 £ 'J 7^9 7 -45 4 IFR I E £TK 
j;jxj»f^(:j; "J^JSU ^c7)±ic»-co*fe^|i4 

[0 0 6 3] 1215 (c) KSrf 4 o fc, *#14R I 

^ffleSI5^-^^IK4 8 J-fe*777'f >K4 D^L 
fc„ HI 5(d) C^ti^:, Si Scffi<0«*»S£ 

K "9 » < * > 7 * -ft**** * ffiffl Lfci?fv/t 

tfoTt^, f©iiX^C VD^fcHKItU lmTorr 
(OS.t)<0 SiH4 Jif^t K-f- t LTirax.fcO. lmTorrO A 
sH 3 tfx^ffiffl LT750 "C-C, JMSAS i Jftftffl ^ - K 
4 9ri^3M^^ ^v^fiKSl^ t) -^ISa! S i Jf 5 
Oif«L/:o £<blc, «<*|R4 7XEM 8*flfj]:«i: 
U CMPft (ft*tt«*BH0Feft) K4 iJWffcL 

fee 

[0 0 6 4] ^^HI6 (a) Kjjrt"4 3 IC, 7 * h 'J 

I ES4W7"7Xvxyfv^Si'S 

^-c, m : f-m^-mm<n^mm4 7, ±«xijt&jmm 

6 43 4 V±fflsm* 4 5 * S i.C#L-r3KttCNt£U 

*ffl*fc*BJtl**tta-*, CMPK4 OTffilfcU * 

[0 0 6 5] >£lz, HI 6 (b) IC7P1-4 ? 7 * h "J V 
^9 7 4 R I ESftifO^XTX-yf^^it 

fflv^T, *+^y?±a50lil4 7?rx ? f 
U ^^y^«3V^ hg& (MP86) fclSiPLfco 
;»k|(Dx?f>^fti LTi±> ±«^'J 
4 6 £;tl4±gBW*4 5<DV>-f*i^&;*. h y^-i LT 
fflv»-CS«?Kj^^ h s» 7£*£ t Sv>o S^K, £Bl= 
0!lx.f£N + I/P»*^^^ > ^•^■'J S i R£**j200nm &j£ 

^■r*r tKJ: "9, ±EHPSBt-NSI+ S iMfrh 

[0 0 6 6] %.Km6 (c) l*^i"4 C, &a07"n-fe 
x^ffifflLT, ^ttttffitfe* 15, y- hBMfcKl 6, 
7-K»17a, 1 7b RV\£ 

7 h *ftn > * ? h 79 ^ 1 8 a , tf v MSI 1 8 b , n > 
**h7°9^18c *t»*Lt. 

[0067] r CD 4 ? fclfSK 4 19 , 3Jtl*S,#R£ffiffl 
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[0068] £ 3 <D%nmm 

i7(a)-(c) (4, *feiO$3ffl*»ii:U**f 

#f£ifc^SI<o^Bi4, ^01/^77 h K4>wtgs 1 co 

D R AMOflfab^o EI 7 (a) -(c) li-eti-T^D R AM 
10 offfii, A-A' DfffiH, t'it/B-B' KffMHIT* 
-So £43, ^K45HTP— SU^-^t4R— OfB^*#L, 

[0 0 6 9] m7 l-*i"4 ^ i-f«ay'j3Vf 

*i&tli£ik/f 2 2 *»JgjftSit*. 4 fc, 1 
14(100) m-CMitltzh U>*WftJtS.2il> l\<OhU> 
■^rtlcl4ifef^*v-v;v • Jft^'y^^ftt^nt^ 

& o 

[0 0 7 0] xt'^vtJl" *<Ofl|JSgi4> h 

20 u>f-|*iiCTg^^J T&mm 7 2, TSBm«7 3, IfS 
#:»R 7 4 , ±g|5m® 7 5 tfJ- \*9*=s*r )^WL9:^ 4 •) 

aiLTv^ 0 ±^a*7 5 co±ici±±gi5^^ 1 ; r^«^ 

14 j- tf 5 * -> -v brv»««K u 4 v»„ ±gRm 

17 5±KI23l-<7>|feifII7 6**^$n-CV^o 

[0 0 7 1 ] 77 lim^sl S i gj&gffl / — K (->- K 
SBX»4gaPSBc ) Tab i©7 - K7 7*f>l±flS B B a 
S iI78 36* -x- tf ^ * -> + I- 4 ±12^ -V ^ 

30 S 7 8 IC14 h 9 >v^^*^BS;S^TV^ 0 7 9 (4g?« 

^wtc^aii-*ii^Ei^*i«e»R-c*>-6o 

[0 0 7 2] i/c, 46«R 7 9 OWflKli h 9 > S X 9 

TVS. n>^^ h79 7*8 0li#g^R7 6C0MPSI5O 
[0 0 7 3] JSJLT, ±fS**fli|B«««W«jiXS*BI 

8 x^si 9 nm&jLm&nm&mmmifem Lxmm-r 

40 ^ 0 JfB8(a) Kjjrf 4 d K, » 1 *mM<7)Si (100) 
3tSl«jtfflt:»?0.1 m «ftO^#6»l£tMi 2 2 t 
Stt L^ffe, * -v ^ ^SB<0*S-/< ^ > ?\,z. 4 
•jftffiL^o ^C^> MOC VD&K4 IJAU 7MI 7 
2tLt (T i , Al) N*3>7*-v;Hrikf^ + 

v ^MStftLfco S;RfiK«4i 0 0 ot:, v-^^i 

LT, A 1 (CH3 ) 3 , T i (C2 Hs ) 2 £4t>*N 
H 3 RUlilOnmi: L/-o MOCV 

DSti *)Tffi&&3 kLTS ROS:3V7*-vjW: 
itr^^-> + ;vtftftLfeo fiS;R?aft(i8 0 0t, v-x 

50 #xtLt, Sr(THD)2 (THD(42, 2, 6, 6Thetramethyl3, 5 
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Heptadionate) > Ru (C 5 H 5 ) 2 £"f$ffl MitM 

[0 0 7 4] >£bZ^ B aO^W3 0%OBSTOS 
14 SrMOC VDffiK J: 0 3>7^7jW:t>Jry^ 

Sr(THD) 2 > Ba(THD) 2 . TiO(THD) 2 Srffiffl L. KVli 
20nmi:L3to MO C V DffiK <£ »9 ±9BSffi5 tl 

TSROS:xt>^yt«S?« h 
i&A^io SRO^lfiS{i8 0 0t:, v-x^a 
T, Sr(THD) 2 , Ru (Cs Hs ) 2 ££^02 W 

[0 0 7 5] >Xl~, 12 8 (b) tc^i-j; 3 tc, 
S 7 2T*&(Ti,Al)N£x h y^mt LT_tg|$m*5 £ 
ft*W««ttfflF«ft (CMP) KiflflMLTOffcL 
fc 0 08(c) tSttii:, W?tt£±-T«« 
11 7 5, 7 3J3J;{;il<$:Sl74^X7f^7^L 

tt^L, JfcRIEtSSx7f>/S:ffflUt 

[0 0 7 6] 18(d) t:^i-<t d ><y 
l7 2iH*i:x7fA^Lfcft, i-OffiiR7 6 
SrTE0S^*««-fc L/:*/7XvCVDffi^t:J: IJJ&S 
Lfco Sfcfc, CMPfti:ii)Siffi*^f7^tU 

[0 0 7 7] 0 9 (a) Km-t±l \Z, SiSM^fl 

£tL, xy^>^«OSi*mi±J|l«f*S iJftftffiy-K 30 

Dl«iL, lmTorrOff^^) SiH4 #X fc K^-^L 
TlniicfcO.lnTorrO AsH3 Srftffl LT750 t)tN * 
*£ S B 0 S i ^S^y- K7 7^£S^fcT**^*;HS;:a 
ta^f^S i!78^ML/: 0 CMPft 

[0 0 7 8] ^:tr N U9 (b) C/^fJ: 3 >>^~ - > 

CMPtiDffiftU X?m»ttAMUKK7 9«»A 40 
Lfco £ 7*byvy57-f-ttiRIEtt4ir 
O^XTxyfv^fttiK, IWMt:Sil7 8 
Sri^^>^Jft*L. tt^>?03>^ (MP 
a) SrBBPLfco :^)t^X7f>^fttLt, ± 
f[smffi7 5 (±»;^J74IWt»*Lfc»*li, ±95 

m«7 5 r&*»*>v*r*L*o v ? 

^ffi^«x.tfN+ S>FlR4to * * /f # U S il^fi 
200nm flEOj^jp^it^L. ^I^CMP^^St 
xyf;<-;^t4uti:J: 5, ±EBP»»:N* #U S so 
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i n>** ^7^*8 0«l/:o 

[0 0 7 9] EJ9 ( c ) KgrJ-J: ■$ K % / ^(7)7 p n 

W^ffifflU, ^«»fetI15, ^f^tll 
6, 7-K»17a, 17b^^^F7>y^^ S 
CFlfy hm^>*? h^7/l 8a , tf?Mftl8b* 

[0 0 8 0] CKDJi^fclSKJ: »K tf»*#R*fleffl 

*i:**j:*«Lrftjat*-t#'CS, ifcDRAM 

[0 0 8 1 ] %4<DnMMm 
mi 0(a) -(c) Wt, ^^$40Sif|t:U** 

LfcDRAMO«T*^o IU1 0 (a)-(c)li^ft^D 
RAMO^ffiEk A-A' BfSBU iSJ^B-B' RffS 

[0 0 8 2] B10 K7f:-f± 7 [z, i-ftly'J n > 

¥*#*«i iz\±z.tit M^smao 7>- MSt4 

Kli(lOO) B-CHitLfchVVf-^lftSit. -co hl^ 
>frti;(ixif^^y^;v • * 

-2) O 

[0 0 8 3] xt:^^yt;V • *r*'1z/9<Dmmt* ^ 

u>f-rttcT«^ f ; r±mm 102. tsisi 0 3. 
mmfom m 104. ±asm« 105, ±w<v r&m/i 

1 0 6#^tf * fltftfc J: *)SfJiL-CV^ 0 ±g|5 
111 0 5atr±«^<y T^JRW 1 0 6t±J.e^^r5/-V 

\z\m—<Dmmvti 0 7 b^asti. 

^ ? n®miz\±mz:<Dii&mmi 0 s^a^w^j^ftstt 

[0 0 8 4] 109(i$|S B s B Sii«gffly-K (y- 
ISSS i® 1 1 0^xe^^rvt;vjSSi:i: <9±fB^r^ 

Sill 10i:lih7>y/;^«$nTv^ o 11 

2 J±B«i-& F7>yX^ 

[0 0 8 5] ftlil 0 8rtKtt±«/tyr£« 

S 1 0 6±\z y 7 > v * 9 ^<nW:Wt<ntztb<n^ y 9 ? y 

/l 11th 7>yx^^)V-VKV"f >««1 5 t 
OH<0«^«j»^iin>^^ h-7 0 ^^l 8c twj:oT^T 
t>ti^ 0 r<7)r/>^^ h -7*7^1 8c co_tU(i, tf7 h 

«i 8 b t<Dffl<DmM<Dtz&}<zmmmi 9 c 



(10) 
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[0 0 8 6] JEIT, _LIS*«#fB'H^g^«iiXfI^BI 

mtZ>o 4TBD1 Ka) fc^+i^K:, »l*mMOSi 
(100) Ifil OillcS^O.^m g*^ft«ti 
2 2 fcJ&atLfcfc. #J2 f x 2 f 05BSW>**'<v*ft 
J5K«<0*Sr^^-^V^^J: iJftJSLfco #CK. MOC 
VDfeK£*)TM'* } )T&mmi 0 2 tLX (T i , A 
1) N^>7^vjW:x^^ytrtIl/: 0 S 
RiBKlil 0 0 01C> y-^^iLt, Al (CH 
3)3. T i (C2H5 ) 2 ^JitfNHs *«JBU K 
ffttlOmfcLfco 5IS*S, MOCVDfti:! *IT»I 
Sl03i:Lt> SR0£^>7*-^;WC.xb o ?*v 
y«6L/:c j£RiU«li8 0 or. v-^^tL 
T. Sr(THD)2 (THDi±2, 2, 6, 6Thetramethyl3, SHeptadio 
nate) . Ru (Cs H 5 ) 2 U SMb*JkLT02 

*«JHLfco Rffli20nmi:Lrt:o 

[0 0 8 7] SfcK* Ba(0^^$30%OBSTO 
IE1 0 4*MOCVDftt:J:»)3>7*-7;vi:t:^ 
*->-v>wjftftLfco ;&BlfiSti8 0 Ot:. v-AlTxb 
LT, Sr(THD)2 . Ba (THD) 2 ^ TiO(THD)2 Srffiffl U 
RJPtt20nmi: Lfco MOCVDfei:J: 19 _hn&Sfli 

105tLTSRO*it:^+y^^ftftLfco SRO 
tf>j£Ri&Kl±8 0 Ot:. V-^^tU, Sr (THD) 
2 . Ru (Cs Hs) 2*3*0*02 LR**420nm 
k Lfco MOCVDtti:t O-hW^'J 7£JK« 1 

06<hLT (Ti, Al) N*3>7*-v)H:ilf^ 
^ryt;«ftLt ARfiKi* 1 0 0 or. v-**r* 
k It, A 1 (CH3 ) 3 > T i (C2 H5 ) 2 iSJ:^ 
NH3 SrttffiU ■WtttlOmtLfco 

[0 0 8 8] 3fcfc, 11 1(b) \Z7F~f£ 0 £M^$l 
iI10 7a SrTEOS^SrWWi: Lfc^XTCVDtt 
♦ fcj: OJ&JKLfco SfcK. CMPfti:i «9 S i 
h y^rCJ: Ltfffllt, Ml 0 7 a. ± • Ta^J 
T^JSS 1 0 6. 1 0 2 ± • TS&mSS 105. 103 
#J:tFR*#SRi 0 4 *|lfc*LT¥ffl*b*frofco 

[0 0 8 9] II 1(c) X -5 t-. _t • T 

7^Si 1 0 6 . 1 0 2 . _t • T»«*» 1 0 
5. 1 03. SJ:tn*«*»Rl 0 4*SW^X7f 

«:ffiJBLTfc&v>U ifcRIEki*X7f>nflf 

9 l/:SI^i:*-^)l6SSl 0 7b SrTEOStf* 
*JK*|.i: Lfc^XTC VD£3HcJ; VMf&Ltzo 

CMPfti: J: 5 S i h Lt«ffl Lt¥ 

[0 0 9 0] 811(d) KSi" «fc 7 K> "7 * h U 

7^7^f -ftkR I Efi^^7'7XvX7f>7ffi 

^fflv^r. a^wtcs ii^x«yf >^iSL, jmsa 
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5 i ffi^flBy- K 1 0 9 & £lf* V ? <D? > ? ? h 

(±m^vr±mmi 0 6ommu) *rpu 

±KJ(c:tf>l6l»Rl 0 8*3>7*-v^H»jftLfco 
[0 0 9 1 ] 3fcKI2 1 2 (a) fc^l" * ^ **13£R I 

*/*5/*1BIM4H:lfi*Rl 084-tiV777^>ia 

iH^ifi-CC VDSfcHtaiU lmTorr<7)JE*(7) SiH 4 # 
10 At \?J"—h LTSDX-fcO. lmTorrO AsH3 2f**ttJBL 
-C750 r-C. 1M»AS i /SftJIM- K 1 0 9 

tf^^v^;vdEStcJ; OiMSflS ifil 0*»«L 

4Jn>^h^?Rt»«Uo Sfcfc, CMP& 
h*-;i'rtfc»#WK3>** h7 8 7^1 1 1 *S 
[0 0 9 2] 012(b) t-7Fi~«fc 0 /n 0 ?-~ 

[0093] 1 2 (c) K^-r * 0 fc. teftw^fu 
"b^^LT, ^»t£«iei5. y-vmimi 

6 . 7 - m 1 7 a . 1 7 b ^^^F7>v^^ & 
^ kf ? h Jfta > 9 * h ^7 ^ 1 8 a . tf v b & 1 8 b . 

F^7^1 8c ♦tJ&aELfco 
[0 0 9 4] i^)J:HI8i:J: ^> *»*#HtS:«ffl 

A i:*8E t:*« L TMt -5 i t I , SfcDRAM 

[0 0 9 5] 4iJ, *»Wtt±BLfc*Jfc»»KR3eS 

[0096] ¥*#*«k ^^i*^ ->y 

[0 0 9 7) ??)i:ifc, fffilOFRAM, hV>f 
MOD R AMI-IS "bi*. fffilODRAM^Mt^- 
kfer§4L. hl/VfiiOFRAM^W^^H 

[0 0 9 8] 
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*WfcLfcDRAM^FRAMOSia*^rtt4:ft9, * 

[B 1 1 1 (DfZffitemOF RAM^'J-b 

[12] ^»ffi^FRAM^^'J4r 
;v<DXg Iff SHIo 
[B 3 ] 1 V>%mm,<F> FRAM«n 

[B 4 ] 2 <»%m&>%<0 F R AM> ■=£ U * 

[B 5 ] *3§^<7>* 2 coIMffiO F R AM> * U -fe 

[0 6 ] 2 OXflBBltO FRAM^n 

[B 7 ] *»WOJS 3 OlliiOD RAM^'J^r 

[B 8 ] *«io*3 <r>%wm<r>v RAM^tv-t 
;i/<oxgBflHBo 20 

[09] *!&IB<0JS3 OtftffiODR AM^'J 
;i/OXg»fSBo 
[HI 0] $^*40»IODRAM« 1 J 

[011] 4 (7)IIf D R AM^ ^ U 

■fert^IIIIBrHBo 
[Ell 2] 4 <7)Iffif i^) D R AM^ ^ ^ * 
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1 
2 
3 
4 
5 
6 
7 
8 
9 a 
9 b 



1 0 •••XT-m^ttftMtMt 

1 i »jatjt«y- K 

i 2-l|i#ftS il 
l 3HMWL 

1 KW >«* 

1 hiHUK 
17 a. 1 7b-7-KH 
1 8 a -If ? 

1 8 b-tf y hm 
19a, 19 b. 19c 
20a. 20b. 20c — *6»Wt 

2 2-7MWtt:fM 



[HI 3] 



[06] 



9b 9b 



(b) 



^ja jo 7 




J* Jfl 10 









~1* 
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9b i: * 0 17b 
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9b I 1 




464443 42 4B 
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(51) Int. CI. 6 HcSlJf£-t 
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